Vehiculization determines the endocytic internalization mechanism of Zn(II)-phthalocyanine.
It is generally accepted that compounds of nanomolecular size penetrate into cells by different endocytic processes. The vehiculization strategy of a compound is a factor that could determine its uptake mechanism. Understanding the influence of the vehicle in the precise mechanism of drug penetration into cells makes possible to improve or modify the therapeutic effects. In this study, using human A-549 cells, we have characterized the possible internalization mechanism of the photosensitizer Zn(II)-phthalocyanine (ZnPc), either dissolved in dimethylformamide (ZnPc-DMF) or included in liposomes of dipalmitoyl-phosphatidyl-choline. Specific inhibitors involved in the main endocytic pathways were used. Co-incubation of cells with ZnPc-liposomes and dynasore (dinamin-mediated endocytosis inhibitor) resulted in a significant decrease of photodamage, whereas other inhibitors did not alter the photodynamic effect of ZnPc. On the contrary, cells treated with ZnPc-DMF in the presence of dynasore, genistein (caveolin-mediated endocytosis inhibitor) or cytochalasin D (macropinocytosis and caveolin-mediated endocytosis inhibitor) showed a significant decrease in ZnPc uptake and photodynamic damage. These results suggest that ZnPc-DMF penetrates into cells mainly by caveolin-mediated endocytosis, whereas ZnPc-liposomes are internalized into cells preferentially by clathrin-mediated endocytosis. We conclude that using different drug vehiculization systems, it is possible to modify the internalization mechanism of a therapeutic compound, which could be of great interest in clinical research.